016405-8.ST25.txt 
SEQUENCE LISTING 



<110> baroja FERNANDEZ, Mi ren Edurne 
MUNOZ PEREZ, Franci sco Jose 
POZUETA ROMERO, Franci sco Javier 
MORAN zorzano, Maria Teresa 

ALONSO CASAJUS , Nora 

<120> METHOD OF PRODUCTION OF RECOMBINANT SUCROSE SYNTHASE, USE 

THEREOF IN THE MANUFACTURE OF KITS FOR DETERMINATION OF SUCROSE, 
PRODUCTION OF ADPGLUCOSE AND PRODUCTION OF TRANSGENIC PLANTS 
WHOSE LEAVES AND STORAGE ORGANS ACCUMULATE HIGH CONTENTS OF 
ADPGLUCOSE AND STARCH 



<130> U 016405-8 

<140> 10/587,372 
<141> 2008-06-12 



<160> 12 

<170> Patentln version 3.3 

<210> 1 

<211> 25 

<212> DNA 

<213> solarium tuberosum 



<220> 

<223> Promoter of the 5' region of SS4 

<400> 1 oc 
ctgccatggc tgaacgtgtt ttgac " 

<210> 2 

<211> 27 

<212> DNA 

<213> Solanum tuberosum 
<220> 

<223> Promoter of the 3' region of SS4 

<400> 2 

cttcattcac tcagcagcca atggaac 

<210> 3 

<211> 2418 

<212> DNA 

<213> Solanum tuberosum 
<220> 

<223> SSX 

<400> 3 ^ 
atggctgaac gtgttttgac tcgtgttcat agccttcgtg aacgtgttga tgcaacttta 60 

gctgctcacc gcaatgagat actgctgttt ctttcaagga tcgaaagcca cggaaaaggg 120 
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atattgaaac 


ctcatgagct 


tttggctgag 
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ttcgatgcaa ttcgccaaga 


Lyd.v_cicicicia.v-. 


180 


aaactgaacg 


aacatgcatt 


cgaagaactc 


ctgaaatcca 


ctcaggaagc 


nattnttrf fl 

yd l i_y l ll iy 


240 


cccccttggg 


ttgcacttgc 


tattcgtttg 


aggcctggtg 


tctgggaata 


LdiLLy ty uy 


300 


aacgtcaatg 


cactagttgt 


cgaggagctg 


tccgtccctg 


agtatttgca 


dLlCddyydd 


_> L>\y 


gaacttgtcg 


acggagcctc 


gaatggaaat 


tttgttctcg 


agttggattt 


i_y dy ll L L LL 


420 


actgcatcct 


ttcctaaacc 


aaccctcacc 


aaatctattg 


gaaatggagt 


ICjdd L LLC LL 


4R0 


aataggcacc 


tctctgccaa 


aatgttccat 


gacaaggaaa 


gcatgacccc 


gLLLLLLydd 


S40 


tttcttcgcg 


ctcaccatta 


taagggcaag 


acaatgatgc 


tgaatgatag 


*-i +■ "3 r~ "3 /~i ^ ^ +■ 

ydLdLdyddL 




tcgaatactc 


ttcaaaatgt 


cctaaggaag 


gcagaggaat 


acctcattat 


y — -4— -f— -♦— y— f— /~ — \ 

gc l u Lcccca 


DDVJ 


gatactccat 


atttcgaatt 


cgagcacaag 


ttccaagaaa 


tcggattgga 


gaagggatgg 




ggggacacgg 


cggagcgtgt 


gctagagatg 


gtatgcatgc 


ttcttgatct 


cc l rgaggc l 


/ Ov 


cctgactcat 


gtactcttga 


gaagttcttg 


gggagaattc 


ctatggtttt 


Cadiy xgg i l 


0*+LI 


atcctttccc 


ctcatggata 


ttttgcccaa 


gaaaatgtct 


tgggttatcc 


cgacaccgg l 




ggccaggttg 


tctacattct 


agatcaagtt 


cccgccttgg 


agcgtgaaat 


gc l raagcy c 




ataaaggagc 


aaggacttga 


tatcatcccc 


cgtattctta 


ttgttactcg 


lc ugc igccL 




gatgcagttg 


gaaccacttg 


tggtcagagg 


attgagaagg 


tgtatggagc 


agaacac xca 




catattctta 


gggtcccttt 


taggactgag 


aagggcattg 


ttcgcaaatg 


ga lc lc xcgc 




tttgaagtgt 


ggccatacat 


ggagacattc 


attgaggatg 


ttgcaaaaga 


ddLLLLLyCd 


1 9 no 

_L__ KJ\J 


gaacrgcagg 


ccaagccaga 


tttgataatt 


ggaaactaca 


gtgagggcaa 


■+* -t- r*i r~ /-« ^* +■ 

tcttyc Lyci 


i 7 fin 


tctttgctag 


ctcacaagtt 


aggcgtaact 


cagtgcacsa 


ttgcccacgc 


g uT_ggag aaa 


i 3?n 


acgaagtatc 


ctgattccga 


catttactgg 


aaaaagtttg 


atgaaaaata 


ccat t lc Leg 


1 ^Rfl 


tcccagttta 


ccgctgatct 


cattgcaatg 


aatcacactg 


atttcatcat 


caccagcacc 


i _i4n 


ttccaggaga 


ragcaggaag 


caaggacact 


gtaggacaat 


atgagagcca 


IdiggCdLLL 


i ^nn 


acaatgcctg 


gattgtacag 


agttgttcac 


ggcattaatg 


tgttcgaccc 


CaddLLLddL 


1 SfiO 


attgtctcac 


ctggagctga 


tattaatctc 


tacttctcgt 


actccgaaac 


yydydciyciyci 


1 670 

-L VJ C \J 


cttacagcat 


ttcaccctga 


aattgatgag 


ctgctgtata 


gtgatgttga 


ydd LyciLyay 


1680 


catctgtgtg 


tgctcaagga 


caggactaaa 


ccaattttat 


tcacaatggc 


ctdyy l Lyyd l 


1740 


catatqaaqa 


atttaactgg 


acttgttgag 


tggtacgcca 


agaatccacg 


actaagggga 


1800 


ttggttaacc 


tggttgtagt 


tggcggagat 


cgaaggaagg 


aatccaaaga 


tttggaagag 


1860 


caggcagaga 


tgaagaagat 


gtatgagcta 


attgagactc 


ataatttgaa 


tggccaattc 


1920 


agatggattt 


cttcccagat 


gaaccgagtg 


aggaatggtg 


agctctaccg 


atacattgct 


1980 


gacactaagg 


gagctttcgt 


tcagcctgca 


ttctacgagg 
Page 


cctttggtct gactgttgtc 
2 


2040 
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gaagcaacga crtgtggttt gcctacattt gcaactaatc acggtggtcc agctgagatc 2100 

atcgttcatg gaaagtccgg cttccacatt gatccatatc acggtgagca agctgctgat 2160 

ctgctagctg atttctttga gaaatgcaag aaagagcctt cacattggga aaccatttcg 2220 

acgggtggcc tgaagcgcat ccaagagaag tacacttggc aaatctactc cgaaaggcta 2280 

ttgacactgg ctgctgttta tgggrtctgg aaacatgttt ctaaacttga tcgtctagaa 2340 

acccgrcgct atcttgasat gttttatgct ctcaagtacc gtaagatggc rgaagctgtt 2400 

ccattggcrg ctgagtga 2418 

<210> 4 
<211> 841 
<212> PRT 

<213> Solarium tuberosum 

<223> ssx fused with a hi sti dine- rich amino acid tail deducted after 
expression of SSX in the PET-28a(+) expression plasrmd 

<400> 4 

Met Gly Ser Ser His His His His His His Ser ser Gly Leu val Pro 
15 10 15 

Arq Gly Ser His Met Ala Ser Met Thr Gly Gly Gin Gin Met Gly Arg 
20 25 30 

Glv ser Glu Phe Met Ala Glu Arg Val Leu Thr Arg val His Ser Leu 
35 40 45 

Arq Glu Arg val Asp Ala Thr Leu Ala Ala His Arg Asn Glu lie Leu 
50 55 60 

Leu Phe Leu Ser Arg lie Glu Ser His Gly Lys Gly lie Leu Lys Pro 
65 70 75 80 

His Glu Leu Leu Ala Glu Phe Asp Ala lie Arg Gin Asp Asp Lys Asn 
85 90 95 

Lys Leu Asn Glu His Ala Phe Glu Glu Leu Leu Lys Ser Thr Gin Glu 
100 105 110 

Ala lie val Leu Pro Pro Trp val Ala Leu Ala lie Arg Leu Arg Pro 
115 120 125 

Glv val Trp Glu Tyr lie Arg Val Asn Val Asn Ala Leu val val Glu 
130 - . 135 140 
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Glu Leu Ser val Pro Glu Tyr Leu Gin Phe Lys Glu Glu Leu val Asp 
145 150 155 160 

Gly Ala ser Asn Gly Asn Phe val Leu Glu Leu Asp Phe Glu Pro Phe 
165 170 175 

Thr Ala Ser Phe Pro Lys Pro Thr Leu Thr Lys Ser lie Gly Asn Gly 
180 185 190 

val Glu Phe Leu Asn Arg His Leu Ser Ala Lys Met Phe His Asp Lys 
195 200 205 

Glu Ser Met Thr Pro Leu Leu Glu Phe Leu Arg Ala His His Tyr Lys 
210 215 220 

Gly Lys Thr Met Met Leu Asn Asp Arg lie Gin Asn Ser Asn Thr Leu 
225 230 235 240 

Gin Asn val Leu Arg Lys Ala Glu Glu Tyr Leu lie Met Leu Ser Pro 
245 250 255 

Asp Thr Pro Tyr Phe Glu Phe Glu His Lys Phe Gin Glu lie Gly Leu 
260 265 270 

Glu Lys Gly Trp Gly Asp Thr Ala Glu Arg val Leu Glu Met val Cys 
275 280 285 

Met Leu Leu Asp Leu Leu Glu Ala Pro Asp Ser cys Thr Leu Glu Lys 
290 295 300 

Phe Leu Gly Arg lie Pro Met val Phe Asn val val lie Leu Ser Pro 
305 310 315 320 

His Gly Tyr Phe Ala Gin Glu Asn Val Leu Gly Tyr Pro Asp Thr Gly 
325 330 335 

Gly Gin val val Tyr lie Leu Asp Gin val Pro Ala Leu Glu Arg Glu 
340 345 350 

Met Leu Lys Arg He Lys Glu Gin Gly Leu Asp He He Pro Arg lie 
355 ~ 360 365 

Leu lie val Thr Arg Leu Leu Pro Asp Ala val Gly Thr Thr Cys Gly 
370 375 380 

Gin Arq He Glu Lys val Tyr Gly Ala Glu His Ser^His He Leu Arg 
385 390 395 400 
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val Pro Phe Arg Thr Glu Lys Gly lie val Arg Lys Trp lie Ser Arg 
405 ' 410 415 

Phe Glu val Trp Pro Tyr Met Glu Thr Phe lie Glu Asp val Ala Lys 
420 ' 425 430 

Glu lie ser Ala Glu Leu Gin Ala Lys Pro Asp Leu lie lie Gly Asn 
435 440 445 

Tyr Ser Glu Gly Asn Leu Ala Ala Ser Leu Leu Ala His Lys Leu Gly 
450 455 460 

val Thr Gin Cys Thr lie Ala His Ala Leu Glu Lys Thr Lys Tyr Pro 
465 470 475 480 

Asp Ser Asp lie Tyr Trp Lys Lys Phe Asp Glu Lys Tyr His Phe Ser 
485 490 495 

Ser Gin Phe Thr Ala Asp Leu lie Ala Met Asn His Thr Asp Phe lie 
500 505 510 

lie Thr Ser Thr Phe Gin Glu lie Ala Gly Ser Lys Asp Thr val Gly 
515 520 52 5 

Gin Tyr Glu ser His Met Ala Phe Thr Met Pro Gly Leu Tyr Arg val 
530 535 540 

val His Gly lie Asn val Phe Asp Pro Lys Phe Asn lie val Ser Pro 
545 550 555 560 

Gly Ala Asp He Asn Leu Tyr Phe ser Tyr Ser Glu Thr Glu Lys Arg 
565 570 575 

Leu Thr Ala Phe His Pro Glu lie Asp Glu Leu Leu Tyr Ser Asp val 
580 585 590 

Glu Asn Asp Glu His Leu cys val Leu Lys Asp Arg Thr Lys Pro lie 
595 600 605 

Leu Phe Thr Met Ala Arg Leu Asp Arg val Lys Asn Leu Thr Gly Leu 
610 615 620 

val Glu Trp Tyr Ala Lys Asn Pro Arg Leu Arg Gly Leu val Asn Leu 
62 5 630 63 5 640 

val val val Gly Gly Asp Arg Arg Lys Glu ser Lys Asp Leu Glu Glu 
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645 650 655 

Gin Ala Glu Met Lys Lys Met Tyr Glu Leu lie Glu Thr His Asn Leu 
660 665 670 

Asn Gly Gin Phe Arg Trp He Ser Ser Gin Met Asn Arg val Arg Asn 
675 680 685 

Gly Glu Leu Tyr Arg Tyr lie Ala Asp Thr Lys Gly Ala Phe Val Gin 
690 695 700 

Pro Ala Phe Tyr Glu Ala Phe Gly Leu Thr val val Glu Ala Met Thr 
705 710 715 720 

Cys Gly Leu Pro Thr Phe Ala Thr Asn His Gly Gly Pro Ala Glu lie 
y 725 730 735 

lie val His Gly Lys ser Gly Phe His lie Asp Pro Tyr His Gly Glu 
740 745 750 

Gin Ala Ala Asp Leu Leu Ala Asp Phe Phe Glu Lys Cys Lys Lys Glu 
755 760 765 

Pro Ser His Trp Glu Thr lie Ser Thr Gly Gly Leu Lys Arg lie Gin 
770 775 780 

Glu Lys Tyr Thr Trp Gin lie Tyr Ser Glu Arg Leu Leu Thr Leu Ala 
785 790 795 800 

Ala val Tyr Gly Phe Trp Lys His val Ser Lys Leu Asp Arg Leu Glu 
805 810 815 

lie Arq Arq Tyr Leu Glu Met Phe Tyr Ala Leu Lys Tyr Arg Lys Met 
820 825 830 

Ala Glu Ala val Pro Leu Ala Ala Glu 
835 840 

<210> 5 
<211> 41 
<212> DNA 

<213> Solanum tuberosum 

<220> , ^ , 

<223> "Forward" promoter required for the point mutagenesis of 

<400> 5 

cgaacatgca ttcgaagaac ccctgaaatc cactcaggaa g . . . 
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<210> 6 

<211> 41 

<212> DNA 

<213> Solanum tuberosum 
<220> 

<223> "Reverse" promoter required for the point mutagenesis of SSX 

<400> 6 

cttcctgagt ggatttcagg ggttcttcga atgcatgttc g 41 

<210> 7 

<211> 42 

<212> DNA 

<213> Solanum tuberosum 
<220> 

<223> "Forward" promoter required for point mutagenesis of SSX 

<400> 7 

cggagaagag acttacagca tctcaccctg aaattgatga gc 42 

<210> 8 

<211> 42 

<212> DNA 

<213> solanum tuberosum 
<220> 

<223> "Reverse" promoter required for the point mutagenesis of SSX 

<400> 8 

gctcatcaat ttcagggtga gatgctgtaa gtctcttctc eg 42 

<210> 9 

<211> 76 

<212> DNA 

<213> Solanum tuberosum 



<220> 

<223> "Forward" promoter required for point mutagenesis of SSX and 
production of SS5 

<400> 9 

gatttctttg agaaatgeaa gagagagect tcacattggg aaaccatttc gaeggatgge 60 
ctgaagegea tccaag 76 



<210> 10 

<211> 76 

<212> DNA 

<213> Solanum tuberosum 



<220> 
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<223> ''Reverse" promoter required for point mutagenesis of SSX and 
production of SS5 



<400> 10 
cttggatgcg 


cttctggcca 


tccgtcgaaa 


tggtttccca 


atgtgaaggc 


tctctcttgc 


60 


atttctcaaa 


gaaatc 










76 


<210> 11 
<211> 2424 
<212> DNA 

<213> Solanum tuberosum 










<220> 

<223> SS5 














<400> 11 
atggctgaac 


gtgttctgac 


tcgtgttcat 


agccttcgtg 


aacgtgtrga 


tgcaactcta 


60 


gctgcccacc 


gcaatgagat 


actgctgttt 


ctttcaagga 


tcgaaagcca 


cggaaaaggg 


120 


atattgaaac 


ctcacgagct 


tttggctgag 


ttcgatgcaa 


ttcgccaaga 


tgacaaaaac 


180 


aaactgaacg 


aacatgcatt 


cgaagaaccc 


ctgaaatcca 


ctcaggaagc 


gattgttctg 


240 


cccccttggg 


ttgcacttgc 


tattcgtttg 


aggcctggtg 


tctgggaata 


catccgtgtg 


300 


aacgtcaatg 


cactagttgt 


cgaggagctg 


tccgtccctg 


agtatttgca 


attcaaggaa 


360 


gaacttgtcg 


acggagcctc 


gaatggaaat 


ttcgttctcg 


agttggattt 


cgagcctttc 


420 


actgcatcct 


ttcctaaacc 


aaccctcacc 


aaatctattg 


gaaatggagt 


tgaattcctc 


480 


aataggcacc 


tctctgccaa 


aatgttccat 


gacaaggaaa 


gcatgacccc 


gcttctcgaa 


540 


tttcttcgcg 


ctcaccatta 


taagggcaag 


acaatgatgc 


tgaatgatag 


gatacagaat 


600 


tcaaatactc 


tt caaaatgt 


cctaaggaag 


gcagaggaat 


acctcactat 


gctttcccca 


660 


gatactccat 


atttcgaatt 


cgagcacaag 


ttccaagaaa 


tcggattgga 


gaagggatgg 


720 


ggggacacgg 


cggagcgtgt 


gctagagatg 


gtatgcatgc 


ttcttgatct 


ccttgaggct 


780 


cctgactcat 


gtactcttga 


gaagttcttg 


gggagaattc 


ctatggtttt 


caatgtggtt 


840 


atcctttccc 


ctcatggata 


ttttgcccaa 


gaaaatgtct 


tgggttatcc 


cgacaccggt 


900 


ggccaggttg 


tctacatttt 


agatcaagtt 


cccgccttgg 


agcgtgaaat 


gcttaagcgc 


960 


ataaaggagc 


aaggacttga 


tatcatcccc 


cgtattctta 


ttgttactcg 


tctgctgccc 


1020 


gatgcagttg 


gaaccacttg 


tggtcagagg 


attgagaagg 


tgtatggagc 


agaacactca 


1080 


catattctta 


gggtcccttt 


taggactgag 


aagggcattg 


ttcgcaaatg 


gatctctcgc 


1140 


tttgaagtgt 


ggccatacat 


ggagacattc 


attgaggatg 


ttgcaaaaga 


aacttctgca 


1200 


gaactgcagg 


ccaagccaga 


tttgataatt 


ggaaactaca 


gtgagggcaa 


tcttgctgct 


1260 


-tctttgctag 


ctcacaagtt 


aggcgtaact 


cagtgcacca 
Page 


ttgcccacgc 
8 


gttggagaaa 


1320 



acgaagtatc 


ctgattccga 


catttactgg 
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aaaaagtttg atgaaaaata 


ccatttctcg 


1 3RD 
IjOU 


tcccagttta 


ccgctgatct 


cattgcaatg 


aatcacactg 


atttcatcat 


caccaycacc 


1 AAC\ 


ttccaggaga 


tagcaggaag 


caaggacact 


gtgggacaat 


atgagagcca 


tatggcattc 


IjUU 


acaatgcctg 


gattgtacag 


agttgttcat 


ggcattaatg 


tgttcgaccc 


caaattcaac 


IdoU 


attgtctcac 


ctggagctga 


tattaacctc 


tacttctcgt 


actccgaaac 


ggaaaagaga 


*i on 


cttacagcat 


ctcaccctga 


aattgatgag 


ctgctgtata 


gtgacgttga 


gaatgacgaa 


i con 
lboU 


catctgtgtg 


tgctcaagga 


taggactaaa 


ccaattttat 


tcacaatggc 


aaggttggat 


1 "7 A f\ 

1740 


cgtgtgaaga 


atttaactgg 


acttgttgag 


tggtacgcca 


agaatccacg 


actaagggga 


1800 


ttggttaacc 


tggttgtagt 


tggcggagat 


cgaaggaagg 


aatccaaaga 


tttggaagag 


1860 


caggcagaga 


tgaagaagat 


gtatgagcta 


atagagactc 


ataatttgaa 


tggccaattc 


1920 


agatggattt 


cttcccagat 


gaaccgagtg 


aygaatggtg 


ayctctaccg 


atacattgct 


1980 


gacactaagg 


gagctttcgt 


tcagcctgca 


ttctacgagg 


cttttggtct 


gactgttgtc 


2040 


gaaacaatga 


cttgtggttt 


gcctacattt 


gcaactaatc 


acggtggtcc 


agctgagatc 


2100 


atcgttcatg 


gaaagtccgg 


cttccacatt 


gatccatatc 


acggtgagca 


agctgctgat 


^IbU 


ctgctagctg 


atttctttga 


gaaatgcaag 


agagagcctt 


cacattggga 


aaccatttcg 


2220 


acggatggcc 


tgaagcgcat 


ccaagagaag 


tacacctggc 


aaatctactc 


cgaaaggcta 


2280 


ttgacactgg 


ctgctgttta 


tgggttctgg 


aaacatgttt 


ctaagcttga 


tcgtctagaa 


2340 


atccgtcgct 


atcttgaaat 


gttttatgct 


ctcaagtacc 


gtaagatggc 


tgaagctgtt 


2400 


ccattggctg 


ctgagtgaat 


gaag 








2424 



<210> 12 

<211> 841 

<212> PRT 

<213> Solanum tuberosum 



<Z20> . . 

<223> SS5 fused with a hi stidine-n ch amino acid sequence 

<400> 12 

Met Gly ser Ser His His His His His His ser Ser Gly Leu val Pro 
15 10 15 

Arq Gly Ser His Met Ala Ser Met Thr Gly Gly Gin Gin Met Gly Arg 
20 25 30 

Gly Ser Glu Phe Met Ala Glu Arg val Leu Thr Arg val His Ser Leu 
35 40 45 

Arg Glu Arg val Asp Ala Thr Leu Ala Ala His Arg Asn Glu lie Leu 
a Page 9 
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50 5 5 60 

Leu Phe Leu ser Arg lie G"lu ser His Gly Lys Gly lie Leu Lys Pro 
65 70 75 80 

His Glu Leu Leu Ala Glu Phe Asp Ala lie Arg Gin Asp Asp Lys Asn 
85 90 " 95 

Lys Leu Asn Glu His Ala Phe Glu Glu Pro Leu Lys ser Thr Gin Glu 
100 105 110 

Ala lie val Leu Pro Pro Trp Val Ala Leu Ala He Arg Leu Arg Pro 
115 120 125 

Gly val Trp Glu Tyr lie Arg val Asn val Asn Ala Leu val val Glu 
130 135 140 

Glu Leu Ser Val Pro Glu Tyr Leu Gin Phe Lys Glu Glu Leu val Asp 
145 150 155 160 

Gly Ala Ser Asn Gly Asn Phe val Leu Glu Leu Asp Phe Glu Pro Phe 
165 170 175 

Thr Ala Ser Phe Pro Lys Pro Thr Leu Thr Lys ser lie Gly Asn Gly 
180 185 190 

val Glu Phe Leu Asn Arg His Leu ser Ala Lys Met Phe His Asp Lys 
195 " 200 205 

Glu Ser Met Thr Pro Leu Leu Glu Phe Leu Arg Ala His His Tyr Lys 
210 215 220 

Gly Lys Thr Met Met Leu Asn Asp Arg lie Gin Asn ser Asn Thr Leu 
225 230 235 240 

Gin Asn val Leu Arg Lys Ala Glu Glu Tyr Leu lie Met Leu Ser Pro 
245 250 255 

Asp Thr Pro Tyr Phe Glu Phe Glu His Lys Phe Gin Glu lie Gly Leu 
260 265 270 

Glu Lys Gly Trp Gly Asp Thr Ala Glu Arg val Leu Glu Met val Cys 
275 280 ~ 285 

Met Leu Leu Asp Leu Leu Glu Ala Pro Asp ser cys Thr Leu Glu Lys 
290 295 300 
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Phe Leu Gly Arg lie Pro Met val Phe Asn val val lie Leu Ser Pro 
305 310 315 320 

His Gly Tyr Phe Ala Gin Glu Asn val Leu Gly Tyr Pro Asp Thr Gly 
325 330 335 

Gly Gin Val val Tyr lie Leu Asp Gin Val Pro Ala Leu Glu Arg Glu 
340 345 350 

Met Leu Lys Arg lie Lys Glu Gin Gly Leu Asp lie lie Pro Arg He 
355 360 365 

Leu lie val Thr Arg Leu Leu Pro Asp Ala Val Gly Thr Thr Cys Gly 
370 ~ 375 380 

Gin Arg He Glu Lys val Tyr Gly Ala Glu His Ser His lie Leu Arg 
385 390 395 400 

val Pro Phe Arg Thr Glu Lys Gly lie val Arg Lys Trp lie Ser Arg 
405 410 ~ ' 415 

Phe Glu Val Trp Pro Tyr Met Glu Thr Phe lie Glu Asp val Ala Lys 
420 42 5 430 

Glu lie Ser Ala Glu Leu Gin Ala Lys Pro Asp Leu lie lie Gly Asn 
435 440 445 

Tyr Ser Glu Gly Asn Leu Ala Ala Ser Leu Leu Ala His Lys Leu Gly 
450 455 460 

val Thr Gin Cys Thr He Ala His Ala Leu Glu Lys Thr Lys Tyr Pro 
465 470 475 480 

Asp ser Asp lie Tyr Trp Lys Lys Phe Asp Glu Lys Tyr His Phe ser 
485 490 495 

Ser Gin Phe Thr Ala Asp Leu lie Ala Met Asn His Thr Asp Phe lie 
500 505 510 

lie Thr ser Thr Phe Gin Glu lie Ala Gly Ser Lys Asp Thr val Gly 
515 520 525 

Gin Tyr Glu Ser His Met Ala Phe Thr Met Pro Gly Leu Tyr Arg val 
530 535 540 

val His Gly lie Asn val Phe Asp Pro Lys Phe Asn lie val ser Pro 
545. . 550 555 560 
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Gly Ala Asp lie Asn Leu Tyr Phe ser Tyr Ser Glu Thr Glu Lys Arg 
565 570 575 

Leu Thr Ala Ser His Pro Glu He Asp Glu Leu Leu Tyr Ser Asp val 
580 585 590 

Glu Asn Asp Glu His Leu Cys val Leu Lys Asp Arg Thr Lys Pro He 
595 600 605 

Leu Phe Thr Met Ala Arg Leu Asp Arg Val Lys Asn Leu Thr Gly Leu 
610 615 620 

val Glu Trp Tyr Ala Lys Asn Pro Arg Leu Arg Gly Leu val Asn Leu 
625 630 635 640 

val val val Gly Gly Asp Arg Arg Lys Glu Ser Lys Asp Leu Glu Glu 
645 650 655 

Gin Ala Glu Met Lys Lys Met Tyr Glu Leu He Glu Thr His Asn Leu 
660 665 670 

Asn Gly Gin Phe Arg Trp lie Ser Ser Gin Met Asn Arg val Arg Asn 
675 680 685 

Glv Glu Leu Tyr Arg Tyr He Ala Asp Thr Lys Gly Ala Phe val Gin 
690 695 700 

pro Ala Phe Tyr Glu Ala Phe Gly Leu Thr val val Glu Ala Met Thr 
705 710 715 720 

Cvs Gly Leu Pro Thr Phe Ala Thr Asn His Gly Gly Pro Ala Glu lie 
725 730 735 

lie val His Gly Lys ser Gly Phe His lie Asp Pro Tyr His Gly Glu 
740 745 750 

Gin Ala Ala Asp Leu Leu Ala Asp Phe Phe Glu Lys Cys Lys Arg Glu 
755 760 765 

Pro Ser His Trp Glu Thr He Ser Thr Asp Gly Leu Lys Arg He Gin 
770 775 780 

Glu Lys Tyr Thr Trp Gin lie Tyr Ser Glu Arg Leu Leu Thr Leu Ala 
785 790 795 800 

Ala val Tyr Gly Phe Trp Lys His val Ser Lys Leu Asp Arg Leu Glu 
805 810 815 
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He Arg Arg Tyr Leu Glu Met Phe Tyr Ala Leu Lys Tyr Arg Lys Met 
820 825 oSV 

Ala Glu Ala val Pro Leu Ala Ala Glu 
835 840 
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